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摘    要 
 
戊型肝炎病毒（HEV）是戊型肝炎的病原体，随着 HEV 流行病学研究的深
入，发现 HEV 的 4 个主要基因型存在着明显的易感宿主差异：基因 1 型（HEV-1）
和基因 2 型（HEV-2）仅分离于人类，能导致大规模的戊肝爆发流行，实验动物
目前只成功感染非人灵长类，而基因 3 型（HEV-3）和基因 4 型（HEV-4）人畜
共患，仅见于小规模流行和临床散发。我们将 HEV 分为两类：包括 HEV-1/2 的
H（Human）类和包括 HEV-3/4 的 Z（Zoonosis）类。 
首先我们通过 Western blot、体外捕获 PCR、ELISA 阻断实验及合成的多肽
库对实验室制备的多株抗 HEV 单抗的识别表位进行系统的研究，结果发现 12
株线性单抗识别的位都位于 ORF2 aa408-458 之间，17 株构象型单抗识别表位都
定位于 ORF2 aa459-606 之间，其中 15 株的识别表位位于天然病毒表面。 
现有研究结果表明 HEV 的主要中和表位区域集中于 ORF2 的 aa459-606 之
间，并且也是主要介导HEV与嗜性细胞吸附的区域。本研究通过比较这两类HEV 
ORF2 aa368-606 区段，发现存在 4 个类保守的差异位点，均位于 HEV 的主要中
和表位区域，分别是 Ser483Thr、Val492Met、Ser497Thr 和 Ala599Gly。以能形
成类病毒颗粒的 HEV 239（ORF2 aa368-606）为基础，对这四个位点进行定点替
换突变，并以这 15 株能够捕获 HEV-1 和/或 HEV-4 的单克隆抗体比较各种突变
体的免疫反应性，结果表明仅 aa497 的差异造成了这两类 HEV 中和表位构象的



















Hepatitis E virus (HEV) is the pathogen of hepatitis E. With the increasing knowledge 
of the molecular epidemiological study, HEV can be classified into two groups 
according to its compatible host: H (human) group and Z (zoonosis) group. H group 
contains genotype 1 and genotype 2 HEV isolates which infect human only; Z group 
contains genotype 3 and genotype 4 HEV isolates which infect both human and 
animals.  
Firstly, we systematically study the epitopes of 23 anti-HEV monoclonal antibodies 
which were previously generated in our laboratory with the use of western blot, 
capture-PCR, blocking ELISA and synthetic polypeptides. It is found that 12 mAbs 
recognized linear epitopes that located at aa408-458 of HEV ORF2 and 17 
conformation-dependent mAbs, most of which recognized the surface epitopes of 
native HEV, located at aa459-606 of HEV ORF2. These mAbs provides good tools for 
the further studies of HEV. 
The neutralization epitopes mostly centralize in HEV ORF2 aa459-606, which was 
proved to be the cellular adsorptive region. We analyze the amino acid sequences 
between ORF2 368 and 606. Four group-conserved sites, all of which located in the 
neutralization region of ORF2 were identified. They were Ser483Thr, Val492Met, 
Ser497Thr and Ala599Gly. Mutation analysis were then performed on these sites of 
HEV 239 which could form virus-like particles, and our results showed that the 
difference of the site of aa497 between H and Z groups was responsible for the 
maintenance of their group-specific immunodominant epitopes, probably through 
confirmation-dependent epitope changes, while the other three sites didn’t have 
apparent effects. Thus, analysis of the site Ser497Thr may help to understand the 
molecular mechanism of compatible host selection by H and Z groups of HEV. 
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1983 年前苏联学者 Balayan 等[4]应用免疫电镜技术（IEM）首先在一位志愿
者的粪便中发现了病毒样颗粒，并将这种病毒性肝炎称为急性传染性非甲非乙肝
炎（enterically transmitted non-A non-B hepatitis，ET-NANBH）。 
Reyes 等[5]通过 cDNA 文库筛选到一个命名为 ET1.1、含有一段 1.3kb 的非人
和猴基因的 cDNA 克隆，对各个地方爆发的 ET-NANBH 的粪便中提取的 cDNA
与克隆 ET1.1 进行杂交分析表明全球 ET-NANBH 的病原大致相同。次年，第一
个 ET-NANBH 的病原的全序列发表，并命名为 HEV[6]。 
下面从 HEV 分子生物学、流行病学、检测试剂和疫苗等方面的研究进展进
行综述。 
1 HEV 的形态及理化性质 
通过免疫电镜观察到 HEV 是大小约为 27-34nm 的球形颗粒，其表面有许多
类似于杯状病毒的突起和缺刻结构[7]。推测 HEV 病毒颗粒可能为 T=3 的二十面
体结构，由 60 个形态亚单位组成，每个形态亚单位由一个 HEV 结构蛋白同源二
聚体构成。 
HEV 病毒颗粒在氯化铯中的浮密度为 1.35~1.40g/cm3，沉降系数为 183S，
HEV 储存于-70℃与+8℃之间不稳定，液氮中则极为稳定[8]。在酸性和弱碱性环
境中较稳定，可存在于肝内胆汁和胆囊内胆汁中[9]。 
2 HEV 的基因组结构 
1991 年首次报道了 HEV 的全基因序列，其基因组为线性单股正链的 RNA，

























图 1  HEV 基因组 















































































4 HEV 的研究模型和 HEV 的复制 
































































































图2  戊型肝炎病毒的地理分布 







































6 HEV 的变异性及分子流行病学 





































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
